Disposition of amsacrine and its analogue 9-([2-methoxy-4-[(methylsulfonyl)amino]phenyl]amino)-N,5-dimethyl-4- acridinecarboxamide (CI-921) in plasma, liver, and Lewis lung tumors in mice.
9-([2-Methoxy-4-[(methylsulfonyl)amino]phenyl]amino)-N,5-dimethyl-4- acridinecarboxamide (CI-921), an analogue of the clinical antileukemia drug amsacrine with improved solid tumor activity in mice, is currently being evaluated in patients. In order to determine whether CI-921 possesses any advantages over amsacrine in terms of tissue delivery, the pharmacokinetics of amsacrine and CI-921 were determined following i.v. injection in male B6D2F1 mice. Plasma kinetics in normal mice were measured following administration of 14.4, 28.9, and 57.7 mumol/kg. The kinetics in s.c. Lewis lung tumors, and in plasma and livers of normal and tumor-bearing mice were measured following administration of 57.7 mumol/kg. CI-921 and amsacrine were quantitated by high-performance liquid chromatography after extraction from plasma and from liver and tumor homogenates. In experiments with appropriate 3H-labeled compounds, both total and covalently bound radioactivity (determined after precipitation and washing with acetonitrile) were measured in plasma and in liver homogenates. Over this dose range, nonlinear kinetics were observed in plasma for unchanged CI-921 and amsacrine, and a reasonable fit was obtained with Michaelis-Menten kinetics to a one-compartment model for CI-921 (Km 3.7 mumol/liter; Vmax 18 mumol/h/kg; V ss 3.3 liter/kg) and a two-compartment model for amsacrine (Km 3.6 mumol/liter; Vmax 76 mumol/h/kg; Vss 4.8 liter/kg). The area under the concentration-time curve (AUC) for plasma following a dose of 57.7 mumol/kg was 31 mumol.h/liter for CI-921 and 6.3 mumol.h/liter for amsacrine. However, equilibrium dialysis measurements indicated high plasma protein binding with free drug fractions for CI-921 and amsacrine of 0.63 and 6.7%, respectively. In the liver, unchanged drug concentrations and total radioactivity for both compounds were approximately 10-fold those in plasma, and the tissue half-life of CI-921 was approximately 4-fold longer for CI-921 than for amsacrine. Plasma and liver kinetics in mice with s.c. Lewis lung tumors were similar to those in normal mice. Tumor half-lives of unchanged CI-921 and amsacrine were 3.9 and 2.7 h, respectively, considerably longer than those for plasma (1.2 and 0.30 h respectively) or liver (1.2 and 0.28 h, respectively). Tumor AUC values for CI-921 and amsacrine were 68 and 37 mumol.h/liter, respectively, as compared to the calculated AUC values for free drug in plasma of 0.19 and 0.42 mumol.h/liter, respectively. It is concluded that the uptake into tumors from the plasma free drug fraction is more efficient for CI-921 than for amsacrine.